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INTRODUCTION

Chem-Met Services of Wyandotte, Michigan has retained Keck
Consulting Services, Inc. (KCS) of Williamston, Michigan to
conduct a Phase II hydrogeologic investigation at their
hazardous waste treatment facility located at 18550 Allen Road
in Wyandotte, SE 1/4, Section 3, Brownstown Township, T.4S.,

R.10E., Wayne County, Michigan.

This phase is a continuation of a preliminary investigation
conducted by this office in 1981. The results of that
investigation were presented in a report titled "Pfeliminary
Hydrogeologic Investigation, Chem-Met Services" which was
dated July 22, 1981 and is appended hereto by reference. The
present phase of the study was designed to furnish additional
data required as part of Chem-Met's application under

Michigan's Act 64, P.A. 1979.

Among the parameters to be defined by this investigation were
the permeabilities of soils beneath the site, the rate and
direction of ground-water flow and the gqualities of ground and

surface waters beneath and near the site:

SCOPE OF SERVICES

Field Investigation

The field investigation of this phase comprised several parts.
As the preliminary investigation indicated the absence of any

potential aquifers in the glaical drift, questions regarding




ground-water conditions were assumed to pertain the water
contained in the bedrock lying immediately beneath the drift.
Existing data indicated that this bedrock was carbonate in
composition, either the Detroit River Dolomite or the Dundee

Limestone.

The first aspect of the field investigation was the instal-
lation of three monitor wells in the bedrock at the locations
shown in Exhibit B. These locations were selected based on an
assumed eastward dground-water flow direction, yielding one

upgradient and. two downgradient wells.

A primary concern in the installation of these wells was to
ensure that water samples obtained from them were reflective
of actual ground-water quality, wunaffected by possible
extraneous components from the well materials or drilling
equipment. To accomplish this end, all drilling eguipment,
tools, and well materials were thoroughly cleaned before
arrival on site and between wells. Cleaning was done with
high-pressure, high temperature steam, first with a weak

detergent solution and then with clear city water.

The soil borings were made with a CME-55 drill rig and 6 5/8-
inch 0.D. hollow-stem augers. Grab samples were collected and
described at each change in lithology as indicated by the
Geologist's Logs (Appendix A). Additionally, split~spoon

samples were obtained from each boring as shown on the logs;



these samples were taken with thin-walled aluminum liner tubes
in the split spoon to permit laboratory permeability testing

of relatively undisturbed samples.

The borings were drilled a minimum of four feet into the
bedrock. A monitor well was then installed to the total depth
of each boring. The wells were constructed of 2-inch, flush-
coupled galvanized casing and #930, 6~ or 7-slot stainless
steel well screens as noted on the logs. Each screen was sand

packed with washed Ottawa sand.

A second important concern in the design of this study was to
ensure that the integrity of the clay soils beneath the site
was not compromised by the installation of the soil borings/
monitor wells. This objective was met Dby pressure grouting
each well with a bentonite/neat cement grout mixed according
to USEPA recommendations. Grout was placed from the top of
the sand pack to ground level in each well. After allowing
the grout to cure, each well was developed by the air-lift
method to maximize yields and permit obtaining clear,
representative ground-water samples. To further confirm the
presence of clay soils beneath the site, a gamma-ray log was
run in each well. Natural gamma radiation is emitted by clay
minerals containing potassium and is a good indicator of

relative clay contents.



The measurements were made with a Keck GR-77 meter and
scintillometer probe; the probe was rinsed with a warm
detergent-acetone-water solution and the cable was steam
cleaned between wells. The logs so obtained are presented in
Appendix C along with graphic representations of the

geologist's logs for comparison.

Static water level measurements were made in the wells at
least one week following development of the new wells to allow
full recovery. Measurements were made with an electric tape
which was cleaned between wells with a detergent-acetone-water
bath followed by a fresh-water rinse. The elevations of the
ground level and top-of-casing of each new well were surveyed
relative to the USGS datum which was brought on site in the
preliminary investigatiou. These and the static water level
data were combined to determine ground-water elevations as

presented in Appendix B.

The final step in the field work was to sample the monitor
wells and Blakely Drain upstream and downstream of the site.
Sampling locations are shown in Exhibit B. The wells were
sampled with the Keck SP-81 submersible ground-water sampling
pump which was decontaminated between wells. The inside of
the pump and hose were cleaned by pumping a near-boiling,
‘detergent—acetone—water solution through the pump followed by
clean water rinse. The outside of the hose and pump were

steam cleaned using city water.



A minimum of three casing volumes was evacuated from each well
prior to sampling. Samples were taken from the drains by

dipping the sample bottles.
All samples were placed in bottles furnished by Chem-Met; the
bottles were put on ice and relinquished to the custody of

Chem~-Met personnel for transport to the analytical laboratory.

Laboratory Work

The laboratory portion of this investigation consisted of two
parts. The first was the analyses of the ground- and surface-
water samples by'Canton Analytical Laboratories of Ypsilanti,
Michigan for parameters selected by Chem-Met. These
parameters and the results obtained are presented in Appendix

E.

The second part was permeability (hydraulic conductivity)
testing by KCS personnel of the split-spoon liner samples of
clay obtained in the field. This testing was perfofmed on the
relatively undisturbed samples still in the liners as outlined
in Appendix F. Three representative samples from each boring
were selected for testing; the results obtained are presented

in Appendix D.

T



RESULTS AND ANALYSIS

A shown on the geologist's logs, the entire glacial drift
sequence beneath the site is composed of primarily clay soils
with minor and slightly variable amounts of silt, sand and
gravel in some intervals. Angular gravel appears ;o be
limited to the clays immediately overyling the limestone
bedrock. As indicated in the preliminary report, this area
has been mapped as underlain by lacustrine clays. The
presence of angular gravel suggests that a horizon of glacial

till occurs between the bedrock and the glacial lake deposits.

The gamma-ray logs furnish substantial verification of the
geologist's logs with fairly uniform and high gamma radiation
readings through the entire thickness of clays. Exceptiéns to
this are a thin zone of lower values at about 60 feet below
ground level (bgl) in KMW-3 and thicker zones of higher values
just above Dbedrock in KMW-1 and KMW-3. These variations
probably reflect either different gravel contents or clay

compositions.

The results of the permeability testing reveal fairly uniform
conditions with values ranging from 4.0 X 1077 cm/sec to 4.5 X

1078

cm/sec. These values are on the order of those specified
for compacted clay liners and caps for hazardous waste

facilities.



There appears to be little correlation of permeability versus
depth. The only pattern seen in the data is that the samples
from KMW-1 exhibit the highest permeabilities while those from

KWM-2 show the lowest values.

Aquifer Conditions

Comparison of static water level data with the geologist's
logs reveals that the water in the bedrock occurs under
confined conditions. Exhibit C indicates that the direction
of ground-water flow in the bedrock is slightly north of east.
The gradient of the potentiometric surface is:

4 FT = 0.0041 ft/ft
970 FT

Calculation of the rate of ground-water flow requires values
for this gradient and the hydraulic conductivity and specific
yield of the limestone. Measurements of the last two have not
been made but can be estimated from published values for
similar lithologies. In the absence of karst conditions,
hydraulic conductivities in carbonate rocks typicaily range
from 0.01 to 1.0 gallons per day per square foot (gpd/ftz)-
Specific yields in such carbonates can range from less than
one percent for unfractured rock to perhaps ten percent for

highly fractured carbonates.




The formula for ground-water flow rate is:
vV = Ki
7.48 Sy

where: V = velocity of flow, ft/day

K = hydraulic conductivity, gpd/ft2
i = gradient, ft/ft
Sy = specific yield, %

7.48 = conversion factor, gal/ft3

There 1is generally a positive correlation between specific
yield and hydraulic conductivity, i.e. they will tend to
increase or decrease together. As the above formula
indicates, they will act to cancel each other's effects 1in
terms of ground-water velocity. The range in flow rates based
on these assumptions is, then:

(0.01 gpd/ftz) (0.0041 ft/ft)

YMIN
(7.48 gal/ft3) (0.01)
Vyry = 0-00055 ft/day = 0.20 ft/year
VMAX = (1.0) (0.0041)
(7.48) (0.10)
Vuax = 0-0055 ft/day = 2.0 ft/year

Water Quality

The results of the water quality analyses are presented in
Appendix E. They reveal that the water contained in the

bedrock is highly mineralized with high levels of total



dissolved solids (T.D.S.), chloride and sulfate. The
surface-water analyses reveal an increase in T.D.S. and

chlorides between the upstream and downstream samples.

CONCLUSIONS

The data obtained in this investigation lead to the following

conclusions:

1. That the study site is underlain by 65 to 75 feet of low

permeability glacial clay.

2. That these clays are immediately underlain by limestone

or dolomite bedrock containing highly mineralized water.

3. That the water in the bedrock occurs under confined con-
ditions with flow to the east-northeast at a rate

estimated from 0.2 to 2.0 ft/year.

Should questions or comments arise, please feel free to

contact our office.

Respectfully submitted,

KECK CONSULTING SERVICES, INC.

Jeeplui )

Joseph W. Sheahan
Hydrogeologist/Project Manager




Appendix A

Geologist's Logs




KECK CONSULTING SERVICES, INC.

“Ground Woter Spedolists" e

1099 Grond River Williamston , Michigan 48895 (517) 655-4391

SOIL BORING DATA

JOE NUMBER 1076 : DATE June 1 - 4, 1982

OWNER Chem-Met Services

LOCATION: State Michigan County  Wayne Twp. Brownstown
Section 3 . 4 Ws.; rR. 10 E.¥.

MINERAL WELL PERMIT NUMBER: 1355-822-482

AUGER: 4-inch 0O 6-inch Profile [ Split-Spoon ([

PLUGGING METHOD O Natural Materials

Bentonite

Kl cement
Geologist P. Lynch Field Ass't A. Thulin
BORING NUMBER TOTAL DEPTH S.W.L. (BGL)
z:’:g:f Fror;e:;to_ Lifhologic Description
Piezometer: (O Screen Pipe Total Depth (BGL)

Dk M i e .- —r——
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DLTE Jdune 1 & 2, 1982 PLGE 2

BORING NUMBER__KH-1

TOTAL DEPTH_77-5 S.W.L.(BGL)20-45" bal

gii-gii From}%e_‘tco7_7.5 Lithologic Description
0 - 0.5 USHED CLINKERS; (disturbed) no sample taken

1 0.5 - 5.5 CLAY; (strong organic smell), slightly siltfz, orange-
brown, very cohesive, slightly moist

2 5.5 - 16 CLAY; slightly silty, lt. blue—gray, dry, somewhat
cohesive

3 16 - 42 CLAY; 1t. blue—gray, very cohesive, moist, cobbles €
42°

4 42 - 65 CLAY; w/fine-med. angular gravel, very cohesive, lt.
blue—gray, easier drilling 63-65'

5 65 - 77.5 LIMESTONE

P:Lezometer:[:l

Screen_ 930 #7  Pipe __ 76.47' Total Depth (BGL)_77.3'

BORINLG NUMBER __KMW-1 con't.TOTAL DEPTH__ __  S.W.L.(BGL)

Sample From to . . . .
Number Teor —— Lithologic Description
Split Spoon Samples
1 10 - 12 no split spoon sample (2 attempts)
2 15 - 16 2 samples
3 20 - 21 2 samples
4 2% - 31.5 3 samples
5 39 - 41.5 3 samples
Piezometer:O Screen Pipe Total Depth (BGL)




'I0F MR 1076 DATE June 2 & 3, 1982 FPAGE 2
BORING NUMBER__ K2 TOTAL DEPTH_ 74-7' _ s.W.L.(BGL)32:95" bal
Samxple From 0 to 74.7 . . s
Number Feet Lithologic Description
1 0 - 0.5 CLAY; (lime rich), very lt. gray, moist, cohesive
(disturbed)
2 0.5 -5 SAME AS ABOVE; except saturated, disturbed
3 6 ~ 16 CIAY; slightly silty and sandy, slightly moist, cohesiye
4 16 - 41 CLAY; very slightly silty, cohesive, dry, dk. blue-ara
5 41 - 65 CLAY; slightly silty, slightly moist, dk. blue—gray,
(cobble encountered @ 42')
(angular gravel 50-65' within clav of sample #5)
6 65 - 74.7 LIMEST(NE

Flezometer: -

Screen_ 930 #6  Pipe _75.56' Total Depth (BGL)_74.69'

BORING NUMBER

KMW-2 con't.poTAl, DEPTH S.W.L.(BGL)

ﬁi‘g};ii Frommzo_ Lithologic Description
Split Spoon Samples
1 10 - 12 no sample
2 15 - 16 2 samples
3 20 - 21 2 samples
4 30 - 31 2 samples
5 40 - 41 2 samples
| 6 50 - 51 2 samples - silt in one sample tube
Piezometer:01 Screen Pipe Total Depth (BGL)




JOE NUMZZIK

107¢ DATE June 2 & 4, 1982 PAGE 4

e

——

BORING NUMBER__KMW-3 TOTAL DEPTH_72.8' S.W.L.(BGL)__38.74" bl
Sample From 0to 79.8 . ) s
Number Teot - Lithologic Description
1 0 -4 CLAY; slightly silty, gray-brown, cohesive, moist
2 4 -7 CLAY; slightly silty, blue—gray, moist, cohesive
; 3 7 - 45 CLAY; blue—gray, zones slightly silty, very cohesive,
? moist
; 4 45 - 7¢ CLAY; dk. blue-gray, very moist, zones w/fine-med.
i angular gravel, very cohesive, moist
5 76 - 79,8 BEDROCK; limestone

Plezometer:cj

Screen 930 #7 SS Pipe _80' Total Depth (BGL)_79.73'

BORILG NUMBER

KMW-3 con't. TOTAL DEPTH S.W.L.(BGL)

Sample From to . . s
Number Feet Lithologic Description
Split Spoon Samples
! 1 10 - 11 2 samples (tubes)
! 2 20 - 21 2 samples
f 3 30 - 31 2 samples
| 4 40 - 40.5 1 sample
5 50 - 50.5 1 sample
Piezometer:O Screen Pipe Total Depth (BGL)

T T




Appendix B

Elevation Data
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MesmnsuesAOIND]

DATE June 17, 1982

PROJECT

Chem-Met Services

WELL #| GROUND ELEVATION

CASING HEIGHT

CASING ELEVATION

DEPTH TO WATER

WATER-TABLE ELEVATION

KMW-1 603.04

2.17 605.21 35.19 570.02

KMW-2 602.30 3.87 606.17 35.38 570.79
KMW-3 605.73 3.27 609.00 34.54 574.46
P-4 603.96 2.49 606.45 12.51 593.94

Elevatiqns relative to USGS datjum.




Appendix D

Results of Hydraulic Conductivity Testing




W""" oot

Chem Met Services
Table of Hydraulic Conductivity

Hydraulic
Boring Conductivity
Interval cm/sec
KMW #1 -7
15.5 - l6.1" 2.6 x 10
KMW #1 5
29.5 - 30.0' 4.0 x 10
KMW #1 5
50.5 - 51.0' 1.3 x 10
KMW #2 -8
20.5 - 21.0' 4.6 x 10
KMW_#2 _g
30.5 - 31.0°' 4.6 x 10
KMw #2 -8
40.5 - 41.0' 4.5 x 10
KMW #3 ' -8
10.5 - 11.0° 7.5 x 10
KMW §3 5
30.0 - 30.5° 1.4 x 10
KMW #3 -8
50.0 - 50.5" 6.3 x 10



Appendix E

Water Quality Data
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Director
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CHEM MET SERVICES

Sample Description: RCRA Monitoring Wells at Chem Met, Site
Date Collected: June 13,1082
Date Reccived: June 18, 1082

, KMW-1 KMW-2 KMW-3 Blakely Drain-
i Paramcters ‘ 3 P-1 p-2 P-3 P-4 Upstrcam Downstream
- Arsenic <0.0% <(0.05 - -

: 0 Barium , N T <0.1 <0.1 - -

- Cadmium® o ’“w- TR . 2O <0.01 <0.01 - -

n  ‘Chromium, total/ AT R £0.05 <0.C§ <0.05 <0.0%

J Chrnmlum, hewava]enf S <0.05 <0.05§ <0.05 <Q.05

! Lead | <0.085 <0.05 <Q.05

A QMcr(uryyi' . 00: - -

én - ) -

, f{r o f Cyaqldp

e Chl 'iﬂ} ‘ 350 1150

: Sulfate : ey - -

S od i fis i Lw.m;fq" T : o
;.‘, bbqﬂga 1k lin‘p, agiG - oL
;~;'ftdr‘boﬁ‘é§é*A(’ikél' ‘; f{-,y g - ,

Yt 7.5 6

S pe <, tbnd { - -

ﬁ't,ruToﬁ’l Organlé“tak oﬂﬁw‘”f'l k) - : -

] @’I‘otal Drganid iHalide 1wt r 0.020}4.€0.005 .04 0.76 0.13

'\*“" Btal. ‘Dxyken Demand ./ o o 21,,”"‘ -37. 16. is5. 16.

5 rotdl Thissolved SoliHs 1 ia VI ‘4400 3660 720 1560

Q' ' Methylene Chloride’ TU<biot - <0.01 <0.0 - -

R . 'Carbon Tetrachloride <0.05 <0.056 <0.07 - -

. " Trichloroethylene <0.01 <0.01 <001 - -

. 1,1,1-Trichloroethane <0.01 <0.01 <0.0 - -

i o-dichlorobenzene <0.01 <0.01 <0, = -

i Toluene <0.01 <0.01 <0.0 - -
Methyl Ethyl Ketone <0.01 <Q.01 <Q0.01 - -
Carbon Disulfide <0.01 <0.01 <0, 0! - -

| . iso-Butylalcohol . <0.01 <0.01 €0.01 ; ]

J . Tetrachloroethylene ';}?0.01 <0.01 <0.01 - -

i ‘Pyridine | ’éo 01 . ,<0.01 -+ <0.0t . -

f s v y iy et

i3 Ail resuits are. expressed 1n mg/l except not-,ed. R e —_—

h- ]‘ ‘ I.“’,k . . \\\11 L oepte i vr HH’#“'-, H.,‘.a i L, N '...

H&grﬁaaﬂnw'\“ “\“thnu“ih ' }pgmnytﬁ ‘uﬁtﬂfﬁf&fx‘ ) R




- " CHEM-MET WELLS _
v?‘ it < . —__ Aol 4—_.'
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Downstream-
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Appendix F

Methodology for Hydraulic Conductivity Testing




LABORATORY FALLING HEAD PERMEABILITY TEST

Introduction

The falling head permeability test 1s generally used to test
less permeable soils (fine sand to fat clay) with kX values
less than lO—3 cm/sec. The test can be performed on either

relatively undisturbed or remolded samples.

Sample Preparation

Relatively undisturbed samples can be collected in a split
spoon sample with or without a liner tube. If the samplg is
in a liner tube, the sample length and diameter must be
measured and the tube ends fitted with inflow and outflow
tubes. Split spoon samples collected without a liner tube can
be prepared by measuring the sample length and diameter,
outfitting the sample with inflow and outflow tubes and

placing this arrangement in heat shrinkable tubing.

Disturbed samples, e.g. auger cuttings, must be remolded to be
tested. This can be accomplished by packing the sample at its
natural moisture content into a mold according to the Modified
Proctor Method (ASTM D1557). A remolded sample gives results
which at best are an approximation of the natural condition.
Packing by the Modified Proctor Method gives consistency to
the test but it can not restore the sample to its natural

state.




The remolded specimens are then placed in permeameters which
consist of standard compaction molds, mounting bases with
porous stones and brass pipe fittings, heads with air escape

valves and fittings.

The permeameters liner tuves, or other samples are connected
to standpipes filled with water. Periodic measurements of the
fall of the water (or head) in the standpipes are taken at
dirfferent +time intervals. With this informataion it is

possible to calculate the permeability.

Where: K = dt L In "o
2
a; " t hy
K = Permeability (cm/sec)
d, = Inside diameter of standpipe (cm)
¢, e
di = Inside diameter of soil column (cm) T Generalized
h -l sketch of falling
L = Length of soil column (cm) OI'T head set-up
t
h_ = Initial head _l_,_L
L
ht = Head at time €standpipe
t = Time (in seconds) L (e RN
s l ~soil column
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